Aim We aimed to assess the contribution of early characteristics in adolescence as associated factors of later involvement in physical fighting. Subject and methods Based on data from a cohort of adolescents, we evaluated 1,687 participants, recruited in public and private schools in Porto, Portugal. Information on social and behavioural characteristics was collected using the same selfadministered questions at 13 and 17 years of age. Logistic regression was used to estimate the magnitude of associations. Results In both genders, physical fighting was significantly associated with living in a sole parent family, in particular only with the mother, and with early grade retention. Also, early cigarette smoking and alcohol drinking initiation were significantly associated with later involvement in fights. Conclusion Our results show that family characteristics and modifiable behavioural trajectories are important determinants of later involvement in physical fighting.
Introduction
Physical fighting is a common form of interpersonal violence among adolescents (Muula et al. 2008; Pickett et al. 2005 ) that typically involves two or more adolescents who have chosen to use physical force to solve a conflict or argument. This violent behaviour is characterized by an imbalance of power, whereby those involved are simultaneously victims and perpetrators. In Europe, the average rate of involvement in physical fighting among adolescents was estimated as 58 % in boys and 24 % in girls, with a wide country variation (Pickett et al. 2005) .
Physical fighting is usually taken as a normal part of growing up; however, it can be a serious problem among older adolescents because it tends to be associated with other critical behaviours in adolescence (Bartlett et al. 2005; Fraga et al. 2011; Melzer-Lange 1998; Smith-Khuri et al. 2004) . Adolescents who engage in fights more frequently tend to report the use of illegal drugs and alcohol drinking (Howard et al. 2007 (Howard et al. , 2008 Rudatsikira et al. 2008b ) and carrying weapons (Malek et al. 1998; Muula et al. 2008) .
Although recent data showed a decline in adolescent physical fighting (Pickett et al. 2012) , this behaviour still requires surveillance and special attention for specific groups of adolescents, in particular boys and those who engaged in multiple risk-taking.
Early adolescence is characterized by the transition from elementary to middle school and is also a time of participation in risk and additive behaviours. Tobacco and alcohol are among the first substances consumed by adolescents, and are often referred to as gateway drugs (Kirby and Barry 2012) . Early adolescent drugs use has been shown to be associated with later substance abuse, school failure and juvenile offending (Fergusson and Horwood 1997) ; however, all these adverse effects of transition may be mediated by the family context. Although the influence of peers increases in this stage, it is recognized that an initial foundation of good family functioning is associated with lower levels of aggression and other externalizing problems (Heidgerken et al. 2004; Kramer-Kuhn and Farrell 2016) . Adolescents from unstructured families, namely single-parent homes are more likely to engage in delinquent behaviours (Breivik et al. 2009 ), while those adolescents that perceived parental support at early adolescence seem to present lower levels of aggression later (Kramer-Kuhn and Farrell 2016) .
The possibility to use a population-based cohort that allows for the monitoring of participants from the very early to the later stage of adolescence contributes to a better understanding of the risk and protective factors that predict the engagement in aggressive behaviours. Thus, by prospectively studying a cohort of adolescents, we intended to assess the contribution of family characteristics and the initiation of behaviours in adolescence as associated factors of involvement in physical fighting.
Methods

Study and participants
The present study is based on information collected from 1, 687 adolescents recruited in 2003 and followed in 2007 as part of the EPITeen cohort. The general study procedures have been described in detail elsewhere (Araujo et al. 2012; Ramos and Barros 2007) . In brief, during the 2003/2004 academic year, the research team approached all public and private schools in Porto, Portugal, that provided teaching to adolescents born in 1990. Schools were asked to participate by putting researchers in contact with students and their parents or legal guardians.
Parents and adolescents individually received written information describing the study purpose and its design. Additionally, the study was presented at each school during special meetings arranged according to parents or guardians' convenience. We identified 2,787 eligible students of whom 77.5 % agreed to participate and provide information for at least part of the evaluation protocol (Ramos and Barros 2007) .
The first follow-up evaluation of this cohort was conducted during 2007/2008. Re-evaluations were scheduled through the schools or directly with the participants. The follow-up evaluation was conducted using the baseline protocol. Of the 2,160 initial participants, 1,716 (79.4 %) accepted to participate in the second wave (17 years old). In the present analysis, we considered 1,687 participants with complete information on physical fighting involvement. Written informed consent was obtained from all participants and their parents or legal guardians at each study wave.
Procedures and data collection
Information on social and behavioural characteristics was collected using self-administered questionnaires (one completed at home, another at school) at both 13 and 17 years of age. Physical fighting was only assessed at 17 years of age, according to the following question: BDuring the past 12 months, how many times were you involved in a physical fight?Ĉ losed option answers ranged from never to 12 times or more. For the analysis, physical fighting was computed as yes or no.
We characterized the family context, corresponding to divorces or separations and resulting in the adolescent living with only one of the parents (almost always the mother), by using the baseline information (13 years of age) because these characteristics only changed for 51 adolescents (4 %) through the age of 17. Parents' educational level was measured as the number of successfully completed years of formal schooling. In the analysis we classified adolescents based on the parent with the highest educational level. Parent-child cohabitation was assessed during the cohort recruitment and adolescents were classified as one of the following: living with both parents, in sole parent families (father or mother) or with neither parent.
A similar questionnaire was administered at the ages of 13 and 17 and information was then combined to characterize the adolescent's behaviour. The type of school was classified by the adolescent's school track as always public (public 13 yearspublic 17 years ), private or moving to private (private/ public 13 years -private 17 years ), moving from private to public (private 13 years -public 17 years ) or out of school (e.g. vocational training course, dropping out of school). Grade retention was considered when the student remained at that same level for the subsequent school year. School grade retention was assessed at both evaluations and adolescents were classified as never having grade retention (no 13 years -no 17 years ) or if ever retained, classified as grade retention after 13 years old (no 13 years -yes 17 years ) or before 13 years old (yes 13 yearsyes 17 years ).
Sport practice was assessed at 13 and 17 years of age using the question BApart from school activities, how frequently do you practice sports for at least 20 minutes?^, but for analysis participants were grouped dichotomously as practicing in sports or not participating. Information of both study waves allowed for computing a variable that reported changing behaviour. Adolescents were asked to report the time spent watching television and playing on computer or video games during weekends separately and were classified dichotomously as watching TV/ playing on computers for less (no 13 yearsno 17 years ) or more than 2 h (yes 13 years -yes 17 years ) or as moving between categories (no 13 years -yes 17 years ) or (yes 13 yearsno 17 years ).
Adolescents were classified as never smokers (no 13 yearsno 17 years ) or, if they had experienced cigarette smoking, as one of two categories of ever smokers: (1) after 13 years if they did not smoke at 13 but smoked at 17 years of age (no 13 years -yes 17 years ); or (2) before 13 years, if they already reported smoking in the 13-year-old questionnaire (yes 13 years -yes 17 years ). The same procedure was followed regarding alcohol drinking (never drinker; starting after 13 or starting before 13 years old).
Data analysis
To estimate the magnitude of the associations between early behaviours and physical fighting, logistic regression was used-crude and adjusted odds ratios, with 95 % confidence intervals (OR, 95 %CI). All other covariates were individually checked using manual forward addition and backward deletion and kept on the final model if they changed the ORs for physical fighting involvement at least in 10 %. The final model was fitted stratified by gender. Statistical analysis was performed with SPSS 18.0 software and the level of significance was set at 0.05.
Results
In our sample, 32.5 % (19.3 % in girls and 47.0 % in boys, p < 0.001) of 17-year-old adolescents were involved in physical fighting during the previous year. Of them, 47.9 % (54.7 % in girls and 44.9 % in boys) reported only one episode; 35.3 % (30.0 % in girls and 37.7 % in boys) two or three episodes; and 16.8 % (15.3 % in girls and 17.4 % in boys) four or more fighting episodes. Almost half of the episodes have occurred on school property.
As shown in Table 1 , in the crude analysis considering female participants, physical fighting was significantly more frequent among those with less educated parents, with siblings or living with the mother in sole parent families or with neither parent. Girls that abandoned school, with a history of grade retention, of smoking or drinking alcohol, more often reported involvement in physical fighting. Similar results were observed in boys (Table 2 ), although differences were not statistically significant regarding parents' education, siblings and school type.
In girls, and after adjustment for parent-child cohabitation, parents' education and cigarette smoking, physical fighting involvement was significantly associated with living only with the mother (OR = 1.64, 95 %CI 1.04-2.57), and having experienced grade retention either after (OR = 2.26, 95 %CI 1.37-3.72) or before 13 years of age (OR = 2.61, 95 %CI 1.54-4.42). On the other hand, more educated parents resulted in a protective effect (OR = 0.51, 95 %CI 0.30-0.87, if parental education was between 9 and 12 years and OR = 0.47, 95 %CI 0.27-0.79 for those with parental education higher than 12 years). Girls who always practiced sports had twice the odds of being engaged in fights (OR = 2.20, 95 %CI 1.13-4.26). Cigarette smoking and alcohol drinking were significantly associated with physical fighting. In girls who reported physical fighting, the earlier they started smoking the stronger the association was with involvement in physical fighting but no such trend was found for drinking.
In boys, and after adjustment for the same set of variables, physical fighting involvement was significantly associated with living only with the mother (OR = 1.75, 95 %CI 1.15-2.66) and early school grade retention (OR = 2.34, 95 %CI 1.49-3.67). Boys who kept playing (OR = 1.55, 95 %CI 0.99-2.42) or started to play on computers more than 2 h showed increased odds (OR = 1.74, 95 %CI 1.08-2.82) of involvement in fights. Cigarette smoking and early initiation of drinking (OR = 1.75, 95 %CI 1.03-2.99) were significantly associated to fighting. Parents' education, school type, sport activities and amount of time watching TV were not associated with involvement in fighting among boys.
Discussion
In our study we found that almost half of boys and a third of girls aged 17 have dealt with a conflict through the involvement in a physical fight. Once these adolescents are close to reaching the age of the majority, these figures are even more worrying. The overall prevalence of physical fighting in the current study was quite similar to the prevalence found in other studies (Djerboua et al. 2016; Pickett et al. 2005) . However, in a large number of countries, the frequency of physical fighting has declined among adolescents over time during the past decade, as evidenced by multiple crosssectional surveys (Pickett et al. 2012) .
Additionally, our prospective analysis showed an independent association with family characteristics, poor school achievement and early engagement in typical unhealthy behaviours. Tracking the adolescent period allowed for understanding the contribution of experimentation with substances, life styles and family context at the beginning of this stage of life to the involvement of physical fighting near adulthood.
It has been argued that across childhood and adolescence, risks tend to cluster in two patterns: the early accumulated risk cluster and the adolescent-onset risk cluster (Catalano et al. 2012) . The first one is related to risks that accumulate early in the life course, when developmental challenges are not met and problems begin to cascade, such as early family adversity or exposure to abuse and neglect, making it harder for children to be ready for school and hindering their academic achievement. The other pattern arises in adolescence and can affect even those adolescents without accumulated early risk. This pattern postulates that in the absence of protective reinforcements, adolescents' behaviours can be particularly susceptible to the negative influence of peers. Youth violence cannot be explained without taking into consideration the significance of structural and contextual factors (Zahn et al. 2004 ) and therefore if we understood the adolescence experience, it would add an important contribution in explaining physical fighting involvement.
Also, we should keep in mind the co-occurrence of unhealthy factors which appears to develop during the critical transition period into early adolescence, and, as our study strengthens, early engagement in unhealthy behaviours should be monitored to better identify adolescents at risk of being involved in violent behaviour.
The family context was significantly associated to physical fighting involvement late in adolescence; and, once these characteristics (parents' education, presence of siblings and household type) remained unchanged through the observation period, it favours a stable early influence. It has been shown Italicized data refer to statistically significant results that adolescents in non-partnered families are more prone to involvement in violent situations (Horta et al. 2010) . We also found that those living only with the mother were at higher risk of involvement in physical fighting regardless of gender. However, we cannot exclude that the absence of additional significant associations when considering other types of family structures solely reflects lack of statistical power. Our findings support previous results showing that adolescents living only with their mothers were more likely to report fighting (Paschall et al. 1996) , although this is not consistent with other studies that found a protective effect of living with the mother (Malek et al. 1998) . In our study, we have a higher a Adjustment for parent-child cohabitation, parents' education and cigarette smoking
Italicized data refer to statistically significant results number of adolescents who are living with the mother-only compared to those adolescents who are living with the fatheronly, which limits the ability to better explore and understand this group. This low number is probably reflecting the Portuguese parental regulation, where usually the father has only the right of his children's custody in very specific circumstances. Families living only with the mother are likely to have fewer resources to allocate parenting and it has been associated with higher levels of stress. Therefore, a potential explanation relates to the mothers ability to deter violence when lacking economic sufficiency or the ability of offering guidance and discipline. Further, studies have shown that children of families in which the biological father resided in the household are less likely to be involved in violence (Berger et al. 2009 ). Also, if the mother was living with a man who was not the biological father, children seem to be significantly more likely to engage in violence than those who are living with the biological father (Berger et al. 2009 ). However, our study is limited in providing a comprehensive explanation because we did not collect information on the dynamics operating at the family structure such as the attachment to parents or contacts, and we did not assess if non-cohabitation was due to death of parents, or if there was a reconstituted family. Additionally, family and home may represent both a protective structure or a risky environment (Robinson et al. 2000) , characterized by providing the experience of situations of violence, and the present study did not qualify the participants' shared family environment as violent or not. In the current analysis, we opted to characterize the early stage of adolescence by using the information collected at 13 years of age, once we believe that family functioning could have more influence in attitudes and behaviours at the earlier age. However, we have tested the results considering the 4 % of the participants that have changed the family structure at the age of 17 but no significant changes were observed. Parental education was not significantly associated with fighting in boys but showed a negative association with involvement in physical fighting in girls, probably reflecting that physical fighting is more generalized among boys, while girls from lower social class more frequently admit that behaviour. However, the overall results are in line with previous studies showing that individuals living in more socioeconomically disadvantaged environments are more prone to engage in physical fights (Tremblay et al. 1991) .
By combining information of both study waves, describing different phases of adolescence, we were able to track the adolescent's history of health behaviours. No significant association was found between the type of school (privately owned or public) where education took place and physical fighting involvement but academic achievement was relevant. We interpreted poor school performance as an indicator of weak commitment or bonding to the academic environment (Saner and Ellickson 1996) , and found a positive association in both genders between grade retention and fighting, showing that school early retention history is strongly associated with later violent behaviours.
The association between cigarette smoking, alcohol drinking and involvement in fight was previously reported in two cross-sectional surveys (Rudatsikira et al. 2008a, b) . Additionally, a study of 4,187 adolescents aged 11-16 from 13 English schools also found an association between alcohol and victimization independent of their individual relation with physical aggression. It also provided evidence for the importance of reducing violence with a focus on preventing alcohol misuse, be it among victims or potential victims as among offenders (Shepherd et al. 2006) . The National Longitudinal Study of Adolescent Health, a nationally representative school-based sample of 18,924 adolescents in grades 7-12 showed that 38 % of adolescent drinkers reported fighting, including 12 % who reported alcohol-related fighting (Swahn and Donovan 2006) . Our study extended such findings in a prospective perspective showing that early exposure to cigarette smoking or alcohol is strongly associated with a later violent behaviour, though we could not isolate fighting as directly related to alcohol influence. Although experimentation with these substances may be considered normal in adolescence, we may note that this experimentation did not seem as innocuous as expected.
It was shown that adolescents' involvement in sports is associated with lower risk of attempted suicide and lower consumption of tobacco, wine and marijuana (Ferron et al. 1999 ). In our study, however, we did not find a significant association of fighting with sports among boys, but girls who practice sports during the whole period of 4 years seemed to be at higher risk for fighting. In Portugal, there is a low prevalence of sports practice among girls (Autran et al. 2012) and these girls were mostly athletes involved in high-level competitions, and it could be either the context for them to engage in fights or, one can speculate, sports practice promotes or responds to a competitive attitude that leads to violence. However, we do not have enough detailed information to further explore this association.
Watching TV and playing on computers are two sedentary behaviours that showed no significant association with physical fighting; however, we found a statistically significant association between playing computer games and physical fighting involvement among boys. In order to better understand these relations we would need information on TV contents, type of games, and parental monitoring or limiting practices.
Limitations
Our study did not enquire about exposures to interpersonal violence such as domestic violence or child abuse, which could be important modifiers of later individual behaviour. It should also be noted that no information on physical fighting was collected at 13 years of age. This may constitute an additional limitation of our study. One can speculate that individuals who were involved in fighting at 17 years of age had already been engaged in such or equivalent behaviours at 13 years of age. We used a physical fighting measurement that is a validated construct with extensive use in other adolescent health surveys (Pickett et al. 2005 (Pickett et al. , 2012 Roberts et al. 2009 ). We could have opted to analyse a possible dose-response relation using categories representing the frequency of involvement in fights; however, besides the statistical power reduction, this approach as tested by Pickett et al. would increase the misclassification bias (Pickett et al. 2012 ). Thus, we found statistically significant and relevant associations when fighting was categorized as yes or no, and thus we are able to ensure the statistical power.
Conclusion
In summary, tracking the period of adolescence, it is observed that family characteristics and modifiable behavioural trajectories are important determinants of later involvement in physical fighting. Family adversity seems to be associated with higher levels of physical fighting engagement. Although experimentation with substances in early adolescence may be considered a normal behaviour, in this study this experience does not seem as innocuous as expected, which emphasizes the importance of being aware of individuals' behaviours at early adolescence.
